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—. B = Background
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China’s social-economic development goals in the first half

of the 21 century:

(1) 20204F, = EHFIGDPHFE LK 200045 N T

By the year of 2020, building

a moderately prosperous

society in all respect, and China’s GDP quadruple from the

2000 level.

(2) 2050%HifE, AIGDPHK:iA10, 0003 T
(&5 RIEE F 1K),

By the year of 2050, per capita GDP reaches ten-thousand

U.S. dollar.
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Energy composition
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2004 3% [E ge R RN
China’s Energy Production and Use in 2004
B —RERVEE B E N 19. T AR HERR (TH 558 — K REYRTH 9t )
B Primary energy consumption was 1.97 billion ton-coal-
equivalent (tce), the second in the world.
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B —IREEVET 2 18 46/ AR HEAR
® Primary energy production was 1.846 billion tce
> R FEE18.7/0mE, fEH LA
> Coal production was 1.87 billion tons, the largest in the
world.
> JRWML.75/2m, JEi R 5AL
> Crude oil 175 million tons, the fifth in the world.
> RIRBRFEEAILIL K, B E1647
» Natural gas 41.5 billion Nm?, the sixteenth in the world.
R EBEHIARA.3884T B, B2
B Installed power generation capacity was 438.8 GW, the 2@
In the world.
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Energy Demand Forecast
20204F, T —IKBEIR TR KIEAE25~-33MLMIbREZ 6], ¥HME
& 291 EHRBE.
By 2020, China’s annul energy demand is about 2.9 billion tce
with a range of 2.5-3.3 billion tce, of which,

> f Ik: 21~294ZmE

> Coal: 2.1-2.9 billion tons66

> A H: 4.5~6.112MH

> Oil: 0.45 - 0.61 billion tons

> RIRS . 1400~16001237 J5 K

> Natural gas:140-160 billion cubic meters

> REFHAR: 86~95(4TR

> Installed power generation capacity: 860-950 GW
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Pk Challenges

Challenges to energy supply

Not only oil, but also electricity and coal supply

T

H NI BEPRTH 52 2000 LEpR g, AP 3(E N 2. LIAR

RE

11 70k54%, OECD

H 276. 8 b it

China’s current per capita energy-use is about 1 tce.

The world average Is 2.1 tce, U.S. 11.7 tce, and
OECD countries 6.8 tce.
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China’s per capita reserves of major energy
resources are far below the world averages:

A2.60M, RARKI1074L 5K, HERo0M, 45
St P HE11.1%, 4.3%, 55.4%

» OIl: 2.6 ton/person, 11.1% of the world average

» Natural gas: 1,074 cubic meters/person, 4.3% of
the world average.

» Coal: 90 tons/person, 55.4% of the world average.
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Emerglng energy security issues, especially

oil supply

B R2020%F, H
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¥ h4.5~6.112., JEEE

WA HFE B 1.8~2.0/40, FFAMK AR EH#E60%

B China’s annual demand for oil will rise to 0.45 - 0.61
billion tons by 2020, while the domestic production
can only supply about 0.18-0.2 billion tons. 60% of
China’s oil supply will rely on import.
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Severe environmental-pollution problems
Dominant utilization of coal leads to severe pollution

Large Quantity

e Direct Combustion
* Low Efficiency

* High Emissions

[ TP H i
] I-:._rl._ :
B 6]

i,l‘.'!ﬂ

My BT

70% PM, 90% S0, , 67% NO,, 829

cid rain
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Greenhouse gas emission

In a global point of view,
China’s per-capita carbon
emission is still low.

But when taken the large
population into account,
the whole amount ranks the

second.

|

500 1000 1500 2000

Carbon Emissions Total (Mt)

http://www.joelertola.com/grfx/chrt_greenhouse.html
EIA, International Energy Outlook, 2003
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. 5 B% Responding Strategies

SShE“ T RELIE, HNEZE, FMMHE, IR
SRR IF B BETRE AR
Energy efficiency

Supply security
Diversified energy

Environmental friendly
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Strategies for Research & Development of Energy
Technologies
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1. ZRTIEEFIR S VI A |
energy-saving and efficiency technologies

BMEERT]: SRAGHMTREAR. TEAEE, F20205FET e 1£91.5~2.0/20f
Ay

M Industrial sectors: China has a potential to save 150-200 million tce by 2020

with the use of advanced energy-saving measures, technologies and processes.

B ATEGE: MR, TARHERRIRE, SEEWFE R TS, 2
2020513 ¥ 77497000 )7 s

B Transportation sector: The saving potential of oil is 70 million tons by 2020
with the use of oil-saving technologies, develop high efficient automobiles,
and the adoption of new standards on automobile fuel-efficiency.
B FERMIES F R EM AR T RS SRR, SE RGBS RebRE
%, F20204F 1 Re¥E 1 29 1. 610 AR IR

M Construction sectors: The energy-saving potential is about 160 million tce
by 2020 with the innovation and use of new building materials and energy-
saving technologies, and the adoption of energy-efficiency standards for
buildings
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2. BxEH. &£,

n FFRAERBEM ALY TR, URRSAEHA, #

H &/ Research & develop advanced, safe

R AT AR T

mm I A F R HR

Clean-coal technologies

coal-exploration and -mining technologies, and increase scale
of coal-production enterprises
mOaH, KREEmREA. @SR BRI JefsE il
AN, WA JIEKFEK/ In near-term, develop highly-efficient
power generation technologies such as super-critical, and
ultra-supercritical technologies, and pollution-control
technologies

B =

peut: i P VS C SR A B2 LN E S

R SR N SRS IEFE / In

the long-term, make coal-gasification-based polygeneration-
technology a strategic choice.
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3. REAHREMRAZERR
Technologic measures to ensure oil security
LI A ENIRE I SHEARKIAIHT / Achieve innovations in
theory and technology for exploration of oil and natural
gas

W& R = B E R / R&D on oil and natural
gas recovery technologies

T AR RBIIER AL TR, T RS Be R vRl Bl b FH 45
N / Develop alternative fuels and coal-liquefaction
technologies, hydrogen and fuel-cell technologies

g AamEeREER, O RgEE. AR B
REEVR. TRZHLHIZ / Establish a safeguard system for
oil supply that includes strategic reserve, back-up
production-capacity, alternative energy, warning
mechanisms.

L

|
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4, FTEHBIRZBER K
Advanced nuclear energy technologies

20204F, JjFfEtx AR A EIAF]40007 T 5L / Installed
nuclear-power capacity reach 40 GW by 2020

B BEEH TR =AGEHEKERA, PUGEAET K
% W % B i) 3= 1 3R / Develop the third-generation
pressurized-water-reactor technologies and adopt it as the
primary reactor technology in near and medium-terms

B PRI R LR EAZ B 2 EME T, BEYIEDHA
FEHRRSEINARZEER AR | Research & develop the fourth-
generation nuclear-reactor that aims at high safety and economic,
and minimization of nuclear waste

B T EZEBB R AR | Research on the nuclear fusion
technologies

L

P

17



5. REUKEBEITIERAK

arge-scale hydro-power technologies

RAEAESITIE, k& E/KH / Actively develop ecosystem-
frlendly hydro-power

AR I EE R RO T K B A 8 v S SR 4 ]
Innovation on the key technologies in building ecosystem-friendly
large-scale hydro-power projects
BB IR T K B DR v R B A4 ]
Innovation on key technologies for building hydro-power
projects under complex conditions
B RAE KRR HE. PFIEIERT
Conduct theoretic research on the optimal planning, dispatch,
and evaluation of large, complex hydro-power-stations 18
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6. JEFAIERIE N RS
Advanced power transmission &
distribution system with high reliability

" PIAEARETEEEEDN, DR ERBEREULT R
FIEESK / To meet the need of transmitting 100 GW of power

from the west to the east, research & develop long-range
power-transmission technologies of huge-capacity including
superconducting technologies.

B AGE R AU BB L Y 22 e ORFE RN B 44 R B TR /
Research and develop on theory and technologies for safety
and protection of super-large power grid
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Renewable energy technologies

B P A RE YR A2 2 [ SE IR Ae Vs v P 82 K e 4 FH 2 5%
Renewable energy is the only way of China’s
sustainable energy system

Il
gn,

TR, BERAKBEXIKE. EYFEE. KHIGIRE
it KFHBEEHR— LR
In near-term, focus on wind power, biomass, PV,

and integrated technologies of solar-energy building

20
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Renewable energy technologies

B 20204F.
2111%)
fZ.KW,

SEHLR ) A& E

o

HEHH X

W 7.5{2kwW)

L2000 kW (R HEH
BUEAI10/2.kW (Bt _E2.5

China has wind-power resource of about 1000
GW (of which, land 250 GW, sea 750 GW). Goals
are that wind-power capacity reaches 20 GW by
2020, and that wind-power contributes 1% of the
total power generation.



7. AIBERBEMRLFHARAK (2)

Renewable energy technologies

B 20204E: AW K BAAY) e AR A 310,542
AR KE (FREH LY ae PR 4. 5 L MERREE)

China has a bio-energy resource of 0.45 billion
tce. Goal Is to produce 50 million tce from
biomass-power and biomass-liquefaction and
biofuels.
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Renewable energy technologies
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MW wind-power Generator realized

commercial; and Researcher & Development
2MW wind-power Generator .

W 2008: To Built Sea wind-power Test Farm.
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Renewable energy technologies

B HE

BE

AN BHRE R YR 147

EX, Al

X I FE A BH SEAR AR A FE

L3 MW L I MY 7 B3

1%, 20104

JIR T A RE R

R

China has a huge resource of solar energy. Gebi
and desert areas can be utilized for large-scale

PV power generation. And To Built 3 unit
MW electricity generation station.
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7. AIBERBEMRLFAKAK (5

Renewable energy technologies

m A KIEREAABF BN, 2010FEEIIMWIE
j:BElﬁ BRI A BILISuE, 202048, EIL20MW
R A PHBEIE TR A BB U,

m Developing the technology of power generation from
Tower solar thermal and build a demo. Station with MW

in 2010.

m To bulld a demo. Station with 20MW of Tower solar
thermal in 2020.
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8. SEET MBI AR

Hydrogen and fuel cell technologies

A ReRTEVE BRREE, BREBACO,. P4 HE %
VEE &4 | Hydrogen is a clean energy-carrier, and is

a fundamental measure to reduce China’s reliance on
oil and CO, emission

B =R, RRARHE A fEE R [ R&D on
highly-efficient, low-cost hydrogen production and
storage technologies
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S5 ARK (1)

Hydrogen and fuel cell technologies

.,ﬁ 7/{‘[2‘

FA/ R&

A ] e A\ BERSE BT AZ O IR K 5
D on the core technologies of
hydrogen fuel cells for both automobile and

i

Lty

stationary uses, and their integration technologies

B 20204

Commercial-use of fuel cell technology In

~ >

SEYLAE

B £ AU T RS .

AL I S5 E

transportation sector by 2020.

/
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8. S EETMEIRMRAK (2)

Hydrogen and fuel cell technologies

B 20104EAF#30-50kWHISOFC; 200-250 kW]
MCFC#R sl & L R G R EE R 2-300W
FIDMFCEAR} HEH . 200kW ZEFHHIPEMC.

B To built on 30-50kW SOFC and 200-250 kW

MCFC and 2-300W DMFC of fuel cells power
station In 2010. And 200kwW PEMC for Bus.

pLLit
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